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(57) ABSTRACT

An ommnidirectional antenna 1s provided. The ommnidirec-
tional antenna includes a spiral antenna including a sub-
strate, at least one upper antenna pattern formed on the
substrate, and at least one lower antenna pattern formed
under the substrate and connected to the upper antenna
pattern; and a monopole antenna that supports the spiral
antenna and that 1s connected to the spiral antenna. There-
fore, by forming an omnidirectional antenna in a spiral
antenna having an upper antenna pattern and a lower
antenna pattern at an upper surface and a lower surface,
respectively, ol a substrate, three-dimensional current flow 1s
available and thus omnidirectional radiation characteristics
may be exhibited.

6 Claims, 4 Drawing Sheets
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1
OMNIDIRECTIONAL ANTENNA

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims priority to and the benefit of

Korean Patent Application No. 10-2014-0133487 filed 1n the
Korean Intellectual Property Oflice on Oct. 2, 2014, the
entire contents of which are incorporated herein by refer-
ence.

BACKGROUND OF THE INVENTION

(a) Field of the Invention

The present invention relates to an ommnidirectional
antenna.

(b) Description of the Related Art

In general, a spiral antenna that 1s used for a wireless
transmission apparatus exhibits wideband characteristics
and has simple parameters for production to be widely used.
Such a spiral antenna 1s produced by forming a metal pattern
of a spiral structure at a substrate of a plane structure, and
1s an antenna in which a main radiation direction 1s formed
in a direction perpendicular to the plane. A Radio Frequency
(RF) power supply unit of such a spiral antenna 1s located at
the center of the spiral antenna.

However, because an antenna that 1s mounted 1n a termi-
nal or a communication node of a general mobile commu-
nication system or sensor network system requires omnidi-
rectional radiation characteristics, the antenna uses an
antenna of a monopole or dipole shape, and the plane
antenna 1s changed and used to correspond to a shape of a
communication apparatus so as to exhibit omnidirectional
radiation characteristics. However, because a size of such an
antenna should be about Y4 of a wavelength of a frequency
used, the size of the antenna increases.

A plane mverse F-type antenna and an internal PCB
antenna have a simple structure and a small size, but have a
small frequency bandwidth and a small antenna gain and do
not represent an omnidirectional radiation shape by inter-
ference or electromagnetic mutual coupling with a cover or
an internal component of a wireless transmission apparatus.

The above nformation disclosed in this Background
section 1s only for enhancement of understanding of the
background of the invention and therefore 1t may contain

information that does not form the prior art that 1s already
known 1n this country to a person of ordinary skill 1n the art.

SUMMARY OF THE INVENTION

The present invention has been made in an effort to
provide an omnidirectional antenna having advantages of
operating 1n a wide frequency band and having a small size.

An exemplary embodiment of the present invention pro-
vides an omnidirectional antenna including: a spiral antenna
including a substrate, at least one upper antenna pattern
formed on the substrate, and at least one lower antenna
pattern formed under the substrate and connected to the
upper antenna pattern; and a monopole antenna that supports
the spiral antenna and that 1s connected to the spiral antenna.

The upper antenna pattern and the lower antenna pattern
may be connected through a connection pin that 1s formed in
the substrate.

The upper antenna pattern and the lower antenna pattern
may be formed in a spiral shape.
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A spiral final end portion of the upper antenna pattern may
be connected to a spiral start end portion of the lower
antenna pattern.

The upper antenna pattern and the lower antenna pattern
may not be overlapped.

A start end portion of the upper antenna pattern may be
connected to an end portion of the monopole antenna.

-

T'he substrate may have a circular shape.
The ommnidirectional antenna may further include an
antenna cover that covers the spiral antenna and the mono-

pole antenna.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a perspective view 1llustrating an ommnidirec-
tional antenna according to an exemplary embodiment of the
present invention.

FIG. 2 1s a top plan view of an upper portion of a spiral
antenna of FIG. 1.

FIG. 3 1s a top plan view of a lower portion of a spiral
antenna of FIG. 1.

FIG. 4 1s a perspective view 1llustrating a state in which
an antenna cover 1s covered 1n an omnidirectional antenna
according to an exemplary embodiment of the present
invention.

DETAILED DESCRIPTION OF TH.
EMBODIMENTS

(L]

The present mvention will be described more fully here-
iafter with reference to the accompanying drawings, in
which exemplary embodiments of the invention are shown.
As those skilled in the art would realize, the described
embodiments may be modified 1n various different ways, all
without departing from the spirit or scope of the present
invention.

The drawings and description are to be regarded as
illustrative 1n nature and not restrictive. Like reference
numerals designate like elements throughout the specifica-
tion.

Hereinatter, an omnidirectional antenna according to an
exemplary embodiment of the present invention will be
described in detail with reference to FIGS. 1 to 4.

FIG. 1 1s a perspective view 1llustrating an ommnidirec-
tional antenna according to an exemplary embodiment of the
present mvention, FIG. 2 1s a top plan view of an upper
portion of a spiral antenna of FIG. 1, FIG. 3 15 a top plan
view of a lower portion of a spiral antenna of FIG. 1, and
FIG. 4 1s a perspective view 1llustrating a state in which an
antenna cover 1s covered 1n an ommnidirectional antenna
according to an exemplary embodiment of the present
invention.

As shown 1n FIGS. 1 to 4, an omnidirectional antenna
according to an exemplary embodiment of the present
invention includes a spiral antenna 100 and a monopole
antenna 200 that supports and i1s connected to the spiral
antenna 100.

The spiral antenna 100 includes a substrate 110, at least
one upper antenna pattern 120 formed on the substrate 110,
and at least one lower antenna pattern 130 formed under the
substrate 110 and connected to the upper antenna pattern
120.

The substrate 110 may have a circular shape and may be
a Printed Circuit Board (PCB).

The upper antenna pattern 120 1s formed 1n a spiral metal
pattern at an upper surface 111 of the substrate 110, and a
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spiral start end portion 120a of the upper antenna pattern 120
1s formed 1n a central portion of the substrate 110.

Further, the lower antenna pattern 130 1s formed 1n a
spiral metal pattern at a lower surface 112 of the substrate
110, and the upper antenna pattern 120 and the lower
antenna pattern 130 are not overlapped. That 1s, a spiral start
end portion 130q of the lower antenna pattern 130 1s formed
at a location corresponding to a spiral final end portion 12056
of the upper antenna pattern 120, and the lower antenna
pattern 130 1s formed 1n a spiral shape from the spiral start
end portion 130q to an outer edge.

Such a spiral final end portion 12056 of the upper antenna
pattern 120 1s connected to the spiral start end portion 130a
of the lower antenna pattern 130 through a connection pin
140 that 1s made of a metal at the substrate 110.

Therefore, by enabling a current flowing to the upper
antenna pattern 120 to flow to the lower antenna pattern 130,
a current tlows 1n three dimensions.

The spiral start end portion 120a of the upper antenna
pattern 120 1s connected to an end portion 200a of the
monopole antenna 200, and a connection connector 300
connected to a terminal or a communication node of a
mobile communication system or a sensor network system 1s
installed at the other end portion of the monopole antenna
200. A current that 1s transferred from the terminal or the
communication node to the monopole antenna 200 through
the connection connector 300 1s supplied to the start end
portion 120a of the upper antenna pattern 120.

Such a monopole antenna 200 separates the spiral antenna
100 and a metal portion of the terminal or the communica-
tion node by a predetermined gap, and thus interference with
a case or an internal component of the terminal or the
communication node can be reduced.

In this way, as the spiral antenna 100 forms the upper
antenna pattern 120 and the lower antenna pattern 130 at the
upper surface 111 and the lower surface 112 of the substrate
110, respectively, a three-dimensional current flow 1s avail-
able and thus ommnidirectional radiation characteristics may
be exhibited.

Further, both the upper antenna pattern 120 and the lower
antenna pattern 130 have a spiral shape, and thus the upper
antenna pattern 120 and the lower antenna pattern 130 may
have wideband characteristics operating in a wide frequency
band while having a small size.

In addition, the spiral antenna 100 can be produced 1n a
small size compared with a dipole antenna having omnidi-
rectional radiation characteristics, and because the spiral
antenna 100 can be formed by printing the upper antenna
pattern 120 and the lower antenna pattern 130 1n the sub-
strate 110, production errors are reduced.

As shown in FIG. 4, an antenna cover 400 including a first
cover 410 and a second cover 420 that cover the spiral
antenna 100 and the monopole antenna 200, respectively,
may be installed. Because such the antenna cover 400 1s
made of a nonmetallic material, the antenna cover 400 can
prevent interference with the spiral antenna 100 and the
monopole antenna 200.

By forming an omnidirectional antenna according to an
exemplary embodiment of the present invention in a spiral
antenna having an upper antenna pattern and a lower
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antenna pattern at an upper surface and a lower surface,
respectively, of a substrate, a three-dimensional current flow
1s available and thus ommnidirectional radiation characteris-
tics can be exhibited.

Further, because both the upper antenna pattern and the
lower antenna pattern have a spiral shape, the upper antenna
pattern and the lower antenna pattern can have wideband
characteristics operating 1 a wide frequency band while
having a small size.

Further, an omnidirectional antenna can be produced 1n a
small size, compared with a dipole antenna having omnidi-
rectional radiation characteristics, and because the omnidi-
rectional antenna can be formed by printing an upper
antenna pattern and a lower antenna pattern at a substrate,
production errors are reduced.

Further, an ommnidirectional antenna according to an
exemplary embodiment of the present invention separates a
spiral antenna and a metal portion of a terminal or commu-
nication node by a predetermined gap by a monopole
antenna, and thus performance deterioration by interference
or mutual coupling with a case or an 1nternal component of
the terminal or the communication node 1s less such that the
omnidirectional antenna can be applied as an antenna for
various wireless transmission apparatuses.

While this invention has been described in connection
with what 1s presently considered to be practical exemplary
embodiments, 1t 1s to be understood that the invention 1s not
limited to the disclosed embodiments, but, on the contrary,
1s 1ntended to cover various modifications and equivalent
arrangements 1ncluded within the spirit and scope of the
appended claims.

What 1s claimed 1s:

1. An ommnidirectional antenna, comprising;:

a spiral antenna comprising a substrate, at least one upper
antenna pattern formed on the substrate, and at least
one lower antenna pattern formed under the substrate
and connected to the upper antenna pattern;

wherein the upper antenna pattern and the lower antenna
pattern are formed 1n a spiral shape;

wherein a spiral final end portion of the upper antenna
pattern 1s connected to a spiral start end portion of the
lower antenna pattern; and

a monopole antenna that supports the spiral antenna and
that 1s connected to the spiral antenna.

2. The ommnidirectional antenna of claim 1, wherein the
upper antenna pattern and the lower antenna pattern are
connected through a connection pin that 1s formed 1n the
substrate.

3. The ommidirectional antenna of claim 1, wherein the
upper antenna pattern and the lower antenna pattern are not
overlapped.

4. The omnidirectional antenna of claim 1, wherein a start
end portion of the upper antenna pattern 1s connected to an
end portion of the monopole antenna.

5. The omnidirectional antenna of claim 1, wherein the
substrate has a circular shape.

6. The omnidirectional antenna of claim 1, further com-
prising an antenna cover that covers the spiral antenna and
the monopole antenna.
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